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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zoom lens 
consisting of three groups whose entire length is shortened 
and which is excellent in portability and suitable for an 
electronic still camera, and optical equipment having the 
zoom lens. 

SOLUTION: This zoom lens is provided with a 1st lens group 
L1 having negative refractive power, a 2nd lens group L2 

having positive refractive power, and a 3rd lens group L3 ^ ^ 

having positive refractive power in order from an object %:sV " WbM 
side, and power is varied by changing space between the 
respective lens groups. The zoom lens is constituted so that 
the 1 st lens group L1 has one negative lens and one 
positive lens, the 2nd lens group L2 has a doublet 
constituted by bonding a positive lens and a negative lens 
and having positive refractive power as a whole, a negative 
lens and a positive lens in order from the object side, and 
the 3rd lens group L3 has one positive lens. 
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(57) [£*&] 

[HUB] l/>X£S©*S»fls*Blo&SMiFttfc:«ftfc 
^;i/3b Sf® & 3S¥J;!)fcSX-Alx>X& 

XSLl, iE©H«f*©»2 1/>X»L2, < LTIE© 

gtfb$#T£fg£fr'5X— AV>Xfc:fcV>-t\ ill/> 
Xi¥L2ttl&©ftU>Xfcl*fc©IEW>X£*rU 91 
2V>XHL2tt, 4Mtfl£DMfc« IEV>Xhft^> 

>X IEl/>Xft*U *3l/>X#L3ttl8c©IEU 
>XS«-r 2> «fc -5 fc#Mt bfc. 




1 

[Wfr»#©*SH] 

Xl^ IE©B#f2j©Sfi 2 b>XS¥, ^LTIE©H#r*;© 
»3 1/>X#*#U #l/>XS©IHPBfc*fl;3*T* 
fliffcfrSX— Al/>Xfc43V^T, BESBll/>X»ttfll' 
>XfciEU>Xft*U tt» 2 V/ >X»tt> %<*fflfl«t5 
Hit:, IEU>XJ:ftl/>X*»&Ufc£tti:LTiE©fl 
HrjKDit&Ul'X* ftV>X, IEU>Xft#U RMS 3 
u >XWttJEU >X*#t-*#*W«i:-i-*X-Al/ > 
X. 

[W#S2] |WBJ|l!/>X»tt, «WWIJ:i>*lfc% 
JtV>X, iEV>XJ:»>****»«kt-SBI«3ll© 
X— Al/>X 0 

[W#B3] huIB^I V>XPcf©fllx>X©#K© 
IJT$&nd 1 1, 7'M»*vdl 1 i:-T5i:§> 
nd 1 1 > 1 . 7 0 
vd 1 1>3 5. 0 

&**f**»a-r***««fc+*»#9i 2 ©x-a 
>x. 

[M«64] Wffl»2l/>XiN>©«*4WttlBfcE« 
L&IEb>X©»K©aSf*ftnd2 1, 7>J^Kv 
d2 1 i:-TSi:§> 
nd2 1>1. 7 0 
vd2 1 >3 5. 0 

&S*fl=fc»S-r**«4«Rfc-*-*tt#3ll, 2Xfcfc3 
©X— AV>X. 

5 ] huI3^ 2 U >XS©8tel' >Xtt, 
«tOffl*W»-fcjEU>Xi:lMllclHIlB*ftB-fcllV> 
X.fc?>J«!K »IEU>X©W*fl8©l/>XBtt^3«ffiTJ 
afeUs RiEU>X©^iB!l©V>XB©iEttffi^a* 
R21, iftU>XOMOl/>XICDW^g&R 2 

-0. 1< (R21-R23) / (R21+R23) < 
0. 1 

n*»i^©x— ai^>x. 

«*AiciaBftia»&iEu>xfc<ftffliK:[asftisj»fcft 
i/>x*«dbfc«6i/>x, «*flicciia*iRiB'fc/ 

=x*xtt©fll/>X» MV>xa* s £]H©iEV>X«J; 

a j«s#s»»fc-r swjRflt 1 ~ 5 ©v^*i*» 1 jk©x 

— AV>X„ 

C»«JB7l aulfl^ 3 V >XHfcfc> ©IEl/>XJ: 

5tf**ft«H»i:-r*aii*3ai-'6©v^n*»ifli©x 

— AU>X«> 

[«M»R8] j£ft«H*>5)ffiB«^©«flSK:i«U» buI3 

mi v>xwttMcaft©-*ff©tut i eiMbu Mia 

$ 2 I/ >X8t£«rftlllC#HCiMb U huIB^ 3 U >X 
ffi#B 1 ~ 7 ©V^ft* 1 JS©X- A 1/ >x. 
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2 

[8f£H9] j£A«*»6aaJB^©*fifclHbTx IS 
^IffiSXiiSCLfcfc^OBuiBMl l/>XP©^®*t&I^ 
©WlilXU j£^JHftai*t:bfei:*©t!FB» 

3 1/ >x#©s»«k©8««*x 3 fc-r s t 

0. 1< I X1/X3 I <7. 0 

n*>i3B©x— ai/>x. 

[flt&B 1 0 ] S3i«lfc:|3V^ HUIB^ i V >X&© 

10 ^©SgStfcD L, mi«3^ 1 U >XW©«fc*MM8fcEB 
$ titz V > XCfctfMflmjSUb* h 1 b > XP©ft & 
«CE«*nfcl/>X©IWRHRjSl*-e©JE«ftDL 1 % 
«IB*2 l/>XW©**4W*«tEB*nfcl/>X©» 
2 l/>X»©»4»«fe«CE«*nfcl/ 
>X©«t«KjSl**efflE«*D L 2, HUlB^ 3 U >XSt 
©g&$3ft{fl!l£EB£ftfc b >X©4^fc'0fflIiU&#' £>R!& 

3 v>x^©s*ife{siK:fiae*tifc^>x©ife{i!HS^* 

T-©S§8I^D L 3 h-TS 

0. 25< (DL1+DL2+DL3) /DL<0. 5 

20 3Qis*fl=fti)ta-rs#ft«f»i4:-r*»«si~9©^-r 

1S©X— Alx>Xo 

[st^jgii] g«a*2i^>x»**«-r4#v>x 

©^W±©ff fr<D&m* £D2;if21/ >Xf¥tf ©£• 
1/ >XHfl©ffi£UHIIH©^tf-fc SA2fct5^S> 
0. 0 5<2A2/ED 2<0. 3 
*S^S8SS^-5*&iRrt»i:-rsil^iSl~l 0©o 

rn* i js©x- a >Xo 
[it i 2 ] giia^ i u >x»fcwiE* 2 v >x» 

30 V^tliP 1J1©X— AU>X 0 

HW8S13] luBB!IS3U>X»**fiR-rSiEU>X 

n*iJ®©x— au>x 0 

jg%l»*»6)iE8BSi%^©7*— ;b$'>jr£ff3**4t 
SCtt" 1 ~ 1 3 ©V.-T ftfr 1 IMfflX-A W > 

X. 

[m&s 1 5 1 mum 1 v >x»i±, 2 o© a 1/ >x 
i: 1 o©iEv >x*> ^BKs^^aa^-r sif 1 

40 3fr£> 1 4©V>-f;fxa>lJ«©X— Alx>Xo 

[IS*S 1 6 ] afcSR^EfcfeJfclS-J-Sfcfc©^ 
3fiT?fc4**««4:1-4W*Hl* & 1 5©V^m*l 
^©X— Alx>X. 

[itan] wsRai^^ 1 6©v>m* i iii©x 

§^-r zimm^M lt ^ 5 ^ *««4:f 5 * * 
7, 

[*ifi©P«B*l5iW] 
[0 0 0 1] 

50 [^©Jg-rs&ffifl-iH KftWlZX^KXt^^VT 



3 

a v yxRv*ti*m-? a H1" s * ©t- 

[0 0 0 2] 

5, ?»^wfAW5*, tmmm. ©is 

S^b;fe*nait©X— AU>X#:£to£;}xT^3o c 
cdHcd*^5C{±, U>Xft&95£:ff&iil?i:©RS^ 
d— 7 4 f>feffiiE7 ^ 35: £©#8}fe¥ 

>>7 7*— #;*©ftv^>x^#g;R£ft5o 

* ^ -m&m (DmfeMtt m^tz* ©*§•&> 

{±^{ra©^H:> b 'J ^^©^^©tfSilftT^ 

So 

[0 0 0 3] t£*<fc ») , fi©a#r*f©!f§ 1 S¥i:IE©a#T 
£©^28¥©2c>©V>XSIJ:*)j£?K MOV>Xffl 

m^z-xm^'no. mii^a-bx— a^^xcdis 

^©2g¥X-A^>X#ffi*»fg£ftTVY£o £;h,e>© 
i-3-hX-Ai"f70^St-li, IE©a#r:fr©S8 2 

ft CD 2 -OCD b > XP «fc 5 5 1/ > XHIfiKC £ V> T 

x- Afi^tt 2 {$mmx'& % o 

[0 0 0 4] £££2{gW±©il5V^{gJ££^bOOl/ 

htzBttk:££isbZ>tztbs muz*® 
7-3 5 0 7 6-40 1 7 0-fS 
$P?£fcfc 2PX-A 1/ >X©&<Mtcft*fcl£IE©jg#T±r 
©tg38¥£BEBU *{g<fb£#^T$B£-r&liiK^©4i 
iE^fTtDtV^, m»3PX-AV>X#ftSg;**lTV 
5. 

[0 0 0 5] bfrb&A 5 ^ d>M,€>©3PX— Al/>X 
Jiii:bT3 5mm7^;UA¥Kffl©*^7t:iS:fi-$ti 

Ay 7 7 *-#*©«£ &$?&-r-lx-te> HJ **1f 

bfc * © i: JiSv^if fro fc. 
[0 0 0 6] 

Hr>hij y^tt£^£1"3l£iItfS©3PX-AU> 
X^tf, 0>U(£> ^P8BS6 3- 1 3 5 9 1 3*§&f8^> 
1WF7 - 2 6 1 0 8 3^^T-Jt*$ntV>5„ * 
fc> 13M¥3-2 8 8 1 1 3^£?&tcyu 3i¥X-Al/ 
>X{C*JVYtft©fflST^©^lPS@^i:b, IE©a*f 

-5 3f6^5s $ nx v y . 

[0 0 0 7] tZZtiK £ftS>©t£#0!l£*5V>Ttt, 
^>X8¥©«fiJ^^*sJt«ta<]#<^ U>X£fi#:R<& 

[0 0 0 8] £ £tofi^s MbfcX- 
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AP>X©iU£m£faSrr5:&£, ^fl^^#l^> 

(**5>mM) fr£©l^>XI6©ggttl&£'J>&< b 
fcmifi5bBMX-Al'>X^i£<fflVY&ti-rVY5^ ±g3 
^*^J©«t#P>Xgf©^L/>X«(IS)?)^<^ jjg^i 

S5K:&i/>XP©^lffi±©S$* s S<^5^ J ?'x «i/ 
10 [0 0 0 9] *l$gB¥7-2 6 1 0 8 3^&$Btc:§3 

«^ns0!iT*tt, ft©a*f±»©^ip©ft*^«!itt!i 

U>X (IEV>X) tfEKnt*^ 4$Kj£iltftrtb b 

i/vx^g^Jt^siisiRi^feofco ^e>t N 
c®0!iT-i4ft©a*f^©^ i m*&mz^xTmmM#- 

[0 0 10] Hfc^ *W8WS84 9 9 9 0 0 7^t(i, 
SPX-AUVXCiJV^ Sgll'VXP, Sg2l^>X 

&*zti*n i «c©#i^ >xf«fiKbfct)©* s ga^$n 

20 

[0 0 1 1] £:r3#, fcfti®X-<DV>X±&ifii£mtto 

v> z tz#>mH-%M<D < ^ i Mzmf&ir z v 

>XOg* s ti7Cb-r b*o7c«), lx>X^£&#*£< 

U-oX b* ^Itaiql^feoTc. 

[0 0 12] £©flk j£li^©X— Al/>XK:*f1-?>l£ 
^T-©iij^%^S < b7cS^-©#*^Pp3Si: bT> ^ 

30 #;£«>£*IS. 

[0 0 13] ^W{4«figV>X«tlS<D'i>^VY, n>/1 

?hx\ ^nfc^ttte^*-rsx-Ai^>xsv^n 

[0014] z(Dm*mw&, mi&m&mttm^tzm 

iS^fgjtTN ^nfc^tttg^w-r-sx-Ai/^xsv 
^n^wrs^^©ii«^BWi:-rs. 

[0 0 15] 

mm&MfrT&tz&xD^m it*iMi©^©x-A 
40 u yx\mvm ± t> ic, mommtxDm i u >xp, 
iE©a#f *©^ 2 v >x»s bTiE©a#f;tj©sg 3 
>xp^*b. §v>xp©rai!i&^b$-a-r^fg%fT 

5X-Al/>XC*^tv K^l V>Xi¥{iftU>Xh 
iEl/VX^WU iS^2U>X^{i^ffiOJ;t)«^ IE 
U >Xi:ft 1/ VX^^bfc^i: bTiE©a*f^©^ 
-&l'>Xi:AH/X2;IEU>X£*rU ^m3l/>XP 
1 «t© iE b > X *^-T S i: b T V ^ S . 
[0 0 16] »:^2ffl»HttM2rai©»rafc:fevvt 
1583^1 1^>XS¥{±^ iDJiMK:> ftb>XfciEl/ 
50 > X<tt) jsK**ft«r«i: bTV^S. 
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[0 0 17] »#JH3©»l!BttW^2©*IBfc#V>T 

tutsan u>^m^(oMu>x<Dtim(omixm^nd 1 

1 x 7v<m*vd 1 1 
ndl 1>1. 7 0 
vd 1 1 >3 5. 0 

[0 0 1 8] W*«4©«rattiS^l, 2Xt±3©» 
WlZ&^Xms&n 2 U>X8?*©gfc*WMWfcKSUfc 
IEb>X©**K©S#T#£nd2 1, 7>.v<§&£vd2 

nd 2 1 > 1 . 7 0 
vd 2 1 > 3 5 . 0 

[0019] flCftg 5 ©SBBBttWjfcJB 1 ~ 4 ©V^*l*» 

*KH*iH!i k a a £ fa it fc IE v y x t mm £ taa & iai it fc a 

U>X«fc . RjEV>X©4MMl!l©l'>XBH:#3* 
IfSD, RlEV>X©^f«i©l/>XB©jafffiffi^ 
g^R2U »llU>XO(IMWOU>Xaoft4»*ffi* 
R23h-TSi;§, 20 
-0. 1< (R21-R23) / (R21+R23) < 
0. 1 

[0 0 2 0] ffi&96 ©4HSt*Mf$8 1 ~ 5 ©V^ftfr 

fefii/VX&lfr&Ufcft&l^Xi:, «(*fi!HCiaiB*|q| 
ftfe^-^*^«©ftl^>Xii, Pal/>X®#fla©IE 
l/>X.fci>JilJ***1*«i:L-T^3. 
[0 0 2 1 ] »*IS 7 (DftWUsMim 1 ~ 6 ©l^ft** 30 

i m<Dftwiz&^xmm$i 3 i/ >xs¥tt#-©iE u >x 

[0 0 2 2] W«?J8©*il8H:»«ai~7©V^-rn*» 
ia©^B^t*5^T/S;^l4g^e.ffl3S^©^»^t^ 
bt, i5K»l l/>XPtt«MWCi2itt©— aJ©W»Tf8f 
»U S5K»2V>X»B:«rf*;«K:#Hlc»»u MSB 

213 is>zm&mtm~>&wi\stz&m&£&®tz&* 
[0023] m&m. 9 (Dmmm >>m i ~ 8 ©^-r 

lS©S8l!§fc:^Tl££^ib>&^ffi^©£{g&:l®L, 40 
Is j£fc*fc^lCLfci:S©*ira»3 1/>X#©SSfi 
iS^©^lb»^ x3mai> 
0. 1<|X1/X3 |<7. 0 
ft £>lfe{*£?SSr i:bTV^<, 

[0024] mum i o ©ftnttitxgi i ~ 9 ©^-r n 

* 1 IM©^BJ^CiJ^,^T^3«4St:^5V^T^ tufB» 1 V >X 

H*T*©8g&£D aiJiB^ 1 U>XS¥©«*>WWBI£ 
iSB^nfci^>X©ti«;{Pi|S^* i e.x SSgll->Xi¥© 
S*^iitEB$tlfel/>X©^{B!|]I^*T-©B§@I^D 50 



(4) <8H2 0 0 3-5 7 5 4 7 

6 

LI, mif3^2^>Xi¥©g*^0iltiEe$nfcU'> 
X<DWm&&frt>. RSg2V>X»©*&&<B!lK@2B 
$ntl/>X©^{ll]I^*T-©SBglSDL2, miIB^3 
V>X»©«t»«M*:fllCiS«Snfcl/>X©1IK*:flIHRja 
K»3 1/>X»©«tfM8CE«S*ifcl/>X© 
tM8lR**T?fflffi*ft D L 3 h 
0. 25< (DL1+DL2 + DL3) /DL<0. 5 

[0025] 1 1 <D%m\m^m 1 ~ 1 o©^-r 

1 ^©^B^{C*3V^Tlu?3^ 2 1/ >xi? ^j^-r^g- 

i/>x©^w±©^©^th^sD 2, Rti2V>x» 

tp <D&U >XBIffl5SaiHIIH©^W-* SA2tt5t§> 
0. 0 5<2A2/SD 2<0. 3 

[0026] filial 2©^B§{iif^ai~i i©<^-r 
Mr i JH©fsi»t43v^T«na* i v >zmtmum 2 v 

[0027] mxmi 3©«ifittai«ai->'i 2©u-r 
ti*> 1 a©fsmfc:#if<>TH&E* 3 v >xp^«fi£-rsiE 

U>Xtt##ffiftfrr**fc*M*4:bTV^. 

[0 0 2 8] nsmi 4©fsrattit*«i~i 3©^r 
t jRtsia^* e>i£sgatwfc^© 7 * — # ^> > ^fcff ? 

[0 0 2 9] |»#J» 1 5 ©^SBJttSS sRJS lXfi3*e>l 
4 ©l^ftA* 1 JHOSMBtCfc^-Cflifffi* 1 1/ >XI£tt, 

2 o©g b >xh 1 o©iei/ yxip&fiKs^&if mt-r 

[0 0 3 0] St&R 1 6 ©*BBB:nt$£ 1 * & 1 5 ©16 

MK:i3v^T«^fS?±ic«*^-rsfc©©^m-efe 

[0 0 3 1] SS*JS1 7©^B9©*^5tt, af^lllfr 

s, 1 ec^m* us©x— Aix>xfc, rx— ai^> 
xcjio-cj&fltsnfcikfta^-rftafife*?**^^* 

[0 0 3 2] 

[^B^©HSE©^] B 1 tt*»fl8©aSE"J"*Sai0BJB 
1©X— Al/>X©jS*iSg©l'>XB9r®l2 , rfca. E12 
~0 4 tt##8W©fSJK&JB 1 ©X— A U >X©j£^i{^ 
*^©X-A(4S> S«^©JR^HlT-fei.o 

[0033] in 5 tt*^w©«ie-r z^Bssm 2 ©X- 

Al/>X©j£^Sg©V>XSff®0T-fe?x, 06~EI8(± 
*#EBJ©^Ufi^fig 2 ©X— Al/>X©£i«s "t»F^©X 

-A(3ig, gja^©iRHiaTfes. 

[0 0 3 4] EI 9 tt^qB©%&r «HfflB£tB 3 ©X- 
AV>XfflV>XKaSl-r-feS. Ell 0~EI1 2ji*^ 

mommm z ©x— a v >x©j£^ig, ©x— a 

ffigs SaSS©JBlllEIT*feSo 
[0 0 3 5] V >XBS®EI£:fcOT L 1 i±ft©e*t^© 
»11/>X», L2ttiE©Ja*T*©^2b>Xi¥, L3 
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t±IE©H*ra<D*3U>X#, SPttlPfD, IPtt 
[0 0 3 6] &3lS8M©X-A V >X(i, ^{PJl <fc t3 

ic, n.<D®$x±(Dm i i/>x»l u moasr*©^ 

2U>X»L2 % *bTIE©a*T±r©ff§3 U>XPL3 
©3o©V>Xgf£Wb-t:fc»K £ ffiSiiii^© 

x-<>^^i^bT, »ii/>x»*4feniiciatt©iy» 

[0 0 3 7] #HJE^^©X-A^>XT-tts ^21/> 
1 ©BSa^SlS VSS 3 V >X»ffl- M^{B0^i& b 

#-5Jf&i'>x©a#r*f©*t:*:&#£b> f 21/ 
aft*e>*-*-eWfc»i u>x»l i i/>x 

L 3 C 7 -f -;H* V >X©«H*i*fc***Tf3iJ* ut 

[0 0 3 9] Sfcx iKD SP^I2 l/>XgL 2©g£ 
«KWHfc«*» /£^fJlt-©AWtti:^ 1 W>Xgf L 1 £ 

<mm*misf>z*x-mii'>x&L 1 £#tj£-f 3v>x 
fii tise 5 ss^t?* i v >xhl itm3u> 

X»L3i:T!tt^©l|iRISft4T**-r*-e«flEV>X«C 30 

[0 0 4 0] #H5KBJS©X— A V >X«\ SB 1 1/ >X 
fflfL l#'J>ft< ltSt©ftl^>Xi:itfe©IEl/>X* 
;pfU i2 1/>XfL2is, 4W*«J:t>«C IEl/>X 
t ft v > x b tz±W h bT iE©a#r;>j <om^ \s > 

X ftV>X, *UTjEI^>XS#U S83V>X§¥# 
'i>&< fcfc l#t©IEU>X£;frbTV">§. 

[0041] &\c&mmM®®^ib&}te^>zffii&^ 

[0 0 4 2] 01, H 5 ©I5M0&« 1 s 2©X-AV> 40 
Xfcfc, ft©a#f*©SlV>XI¥LlS:, 4MttRlft>&M 

^{fc^fci0i®£l3tt;fe*=X#X#©IEl'>Xl 2© 2 

*fc©w^XT*8lfi!c,b-t:v^. -eut, iE©s#f*©^2 

1/>X»L2^ ttttfllfr&ffifc:* fWMfclH]®*lRltf-fc 
^3i^jtj^^©IEV>X2 1, 4W*«K:fiiB[fcl6Htfc* 
-7*X«OftU>X2 2 v ^fiStOlifetRlltfc^- 
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